Personal Server sends the data acquired by the sensor network to a Control center that will be in charge of processing These standards define specific requirements and conditions for data transmission in telecontrol systems, showing the ways to meet those requirements in order to make sure compatibility between devices from different suppliers. The proposed system presented in this paper complies with these standards.
Next section describes the previous work that is all ready done and can be used to implement the Personal Server and the transmission protocol that connects the Personal Server to the Control Center. In section 3 there are described future research lines to complete the implementation of the system previously presented. In section 4 the conclusions are presented.
II. PREV IOUS WORK
At previous work it has been developed as shown in In this paper there is a proposal of using this protocol for the communication between the Personal Server(RTU) and the Control Center.
A. Personal Server platform is open, and also it is the operating system running over it (Linux Debian for Sparc has been installed in the system [7] ). So, the RTU is, in essence, a Linux-Sparc system.
This means that every program available may be used for this platform and, more important, the whole software can be developed in a very similar way than in any standard Linux programming environment. Based on previous experience with LEON it is adequate to be the Personal Server due to its versatility.
For prototyping the Personal Server, the GR-XC3S-1500
board, " Fig In order to send data acquired from a sensor, a environmen tal temperature sensor and a GPS are connected to the Personal Server via RS-232. The temperature sensor is integrated in a PICDEM 2 Plus, " Fig. 3 " demo board and provides the temperature value through a serial port in an ASCII string.
Although it is not a medical sensor the acquired data is useful in order to test the right behavior of the transmission protocol.
The GPS is a GARMIN, " The open source implementation and test of the IEC 60870-5 data link layer protocol, described in IEC 60870-5-2, and the IEC 60870 -5-5. application layer, are presented in [10] and [11] . As justified in [9] when the transmission channel is half-duplex, RF, it is necessary to use a protocol that controls 
2) Implementation: In order to develop IEC protocol it
is necessary to use protocol engineering techniques. Using natural language to describe it, as it is described the IEC protocol, creates problems like ambiguity, and it would be difficult to be sure about its functionality, actually, there is a extended agreement about using formal description techniques as an adequate way of describing the behavior of protocols.
Formal Description Techniques (FDT) is used to name any
technique or method that allows to define completely the behavior of a system (hardware or software) using a language with formal syntax and semantic. Because of that, it is ideal to describe the protocol behavior.
The Finite State Machine (FSM) was designed from the IEC 60870-5 standard after reading and studying this standard and are available at [10] . 
D. Field tests
The RTU prototype has been tested with serial cable, RF and GSM transmission channels where the focus was on setting the appropriate number of retries; in the case of RF because of the high transmission delays, the cost in time for any retries is very high but setting a high number of retries, implies a lower protocol performance, although there are more successful poll each are more costly, i.e., the whole time spent is higher. Using a faster transmission technology, GSM or serial cable, allows increasing the number of retries to higher values, although the protocol performance is also reduced there are more completed polls, and the information received is more accurate. The results of these tests are presented in detailed at [11] .
III. FUTURE RESEARCH WORK
Further research work implies testing the system with medical sensors, which implies a study of the data format 978-1-4244-6376-3/10/$26.00 ©2010 IEEE and transmission technology to be used. Also, an acquisition module at the Personal Server to acquire data from different kind of sensors must be built.
Other future work implies the implementation of a data processing module at the Control Center. This module will be in charge of formatting the data acquired in order to be compatible with the one used in medical applications.
IV. CONCLUSION
This paper has presented a telemedicine proposal for remote monitoring with a low speed transmission technology (RF).
As previous work it has been presented a Personal Server based on a FPGA that has been programmed with the open core LEON with Linux operating system running over. The IEC protocol has been implemented, i.e., data link and appli cation layer, with poll function as a first application profile. All these software has been made in a PC platform using standard development tools. The source code generated for the protocol has been compiled with the standard Linux gcc compiler in
LEON.
Finally future lines of work has been presented in order to implement the system designed previously in this paper.
